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CLAIMS : 

A semiconductor processing method of forming a conductive 
transistbr gate over a substrate comprising the steps of: 

forming a conductive gate over a gate dielectric layer on a 
substrate, the gate having sidewalls and an interface with the gate 
dielectric! layer; 

forming nitride containing spacers over the gate sidewalls; and 
aftell forming the spacers, exposing the substrate to oxidizing 

conditions leffective to oxidize at least a portion of the gate interface 

with the glte dielectric layer. 



The semiconductor processing method of claim 1, wherein 
the gate comprises a firfit /conductive layer a portion of which defines 
the interface, an overlying metal, and an electrically conductive reaction 
barrier layer interposed between the first layer and the overlying metal. 



The Isemiconductor processing method of claim 1, wherein 

the gate comprises polysilicon, an overlying metal, and an electrically 

I 

conductive reactio^ barrier layer intermediate the polysilicon and the 
overlying metal. 
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The semiconductor processing method of claim 1, wherein 
the step of forming the nitride containing spacers includes: 



jpositing a first nitride containing material over the gate; 
)ositing a second nitride containing material over the first 
nitride containing material; and 

anisptropically etching the first and second nitride containing 
materials |to a degree sufficient to leave the spacers over the gate 
side walls. 

^ |The semiconductor proo^ss^g method of claim 1, wherein 
the step oflforming the nitride co^aining spacers includes: 

deposit|ng a first nitride containing material over the gate; 

anisotro|pically etching the first nitride containing material to a 
degree suffici^pt to leave first nitride containing spacers over the gate 
sidewalls; 

depositin^^ a second nitride containing material over the first 
nitride containing spacers; and 

aniso tropically etching the second nitride containing material to a 
degree sufficient j^o leave second nitride containing spacers proximate the 
first nitride conta|ning spacers. 
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The semiconductor processing method of claim 1, wherein 
the stefe of forming the nitride containing spacers includes: 

depositing a first nitride containing material over the gate; 
anisp tropically etching the first nitride containing material to a 
degree suf^cient to leave first nitride containing spacers over the gate 
sidewalls; 

depositing a second nitride containing material over the first 
nitride containing spacers; and 

anisotropically etching the second nitride containing material to a 
degree sufficient to leave second nitride containing spacers proximate the 
first nitride conraining spacers, the step of exposing the substrate to 
oxidizing condition^ taking place prior to depositing the second nitride 
containing material\ and after anisotropically etching the first nitride 
containing material. 



The semiconductor processing method of claim 1, wherein 
the oxidizing conditionslinclude an ambient temperature in the range 
from between about 800*^ to 1050^. 



The semiconductor processing method of claim 1, wherein 
the gate includes a gate tbp and further comprising forming an 
oxidation resistant material ovefi the gate top which, together with the 
nitride containing spacers, effectively encapsulates the gate. 
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The semiconductor processing method of claim 1, wherein 
the gatfe includes a gate top and further comprising forming an nitride 
containing oxidation resistant material over the gate top which, together 
with the \ nitride containing spacers, effectively encapsulates the gate. 



^ I A semiconductor processing method of forming a conductive 
gate comprising conducting a gate oxidation step after encapsulating the 
gate with oxidation resi/tamt pmterial. 



.1. The semiconductor processing method of claim 10, wherein 
the step of lencapsulating the gate comprises forming electrically 
insulative sidewall spacers over the gate by: 

depositing a first insulative material over the gate; 
depositing a\ second insulative material over the first insulative 
material; and 

anisotropically \etching the first and second insulative materials to 
a degree sufficient t(A leave the insulative spacers over the gate. 
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The semiconductor processing method of claim 10, wherein 
the st;p of encapsulating the gate comprises forming electrically 
insulatiVe sidewall spacers over the gate by: 

depositing a first insulative material over the gate; 
aniso tropically etching the first insulative material to a degree 
sufficient |to leave first insulative spacers over the gate; 

depositing a second insulative material over the first insulative 
spacers; and 

aniso tropically etching the second insulative material to a degree 
sufficient to\leave second insulative spacers over the first insulative 
spacers. 



(/ 



The v^semiconductor processing method of claim 10, wherein 
the gate comprises polysilicon, an overlying metal, and an electrically 
conductive reactioqj^ barrier layer intermediate the polysilicon and the 
overlying metal. 



f4. The semiconductor processing method of claim 10, wherein 
the oxidation resistant ^material contains a nitride material. 
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Ip. The semiconductor processing method of claim 10, wherem 
the gate has a gate top and the encapsulating step comprises forming 
a nitrids containing oxidation resistant material over the gate sidewalls 
and gate| top. 




l|. \ A semiconductor processing method of forming a conductive 
transistor gate over a substrate comprising the steps of: 

forming a conductive gate over a gate dielectric layer on a 
substrate, the\ gate having sidewalls; 

forming mon-oxide spacers over the sidewalls; and 
after forming the spacers, exposing the substrate to oxidizing 



rmu 

I 

cmv 



conditions effec^ve to oxidize at least a portion of the gate and a 
portion of the substrate beneath the gate. 



The semiconductor processing method of claim 16, wherein 
the step of forming| the non-oxide spacers comprises: 

depositing a fnrst non-oxide material over the gate; 
depositing a se^pond non-oxide material over the first non-oxide 
material; and 

anisotropically etching the first and second non-oxide materials to 
a degree sufficient to leave non-oxide spacers over the gate sidewalls. 
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18. The semiconductor processing method of claim 16, wherein 
the stepl of forming the non-oxide spacers comprises: 

depositing a first non-oxide material over the gate; 

aniso tropically etching the first non-oxide material to a degree 
sufficient Ito leave first spacers over the gate sidewalls; 

depo^siting a second non-oxide material over the first spacers; and 

anisotropically etching the second non-oxide material to a degree 
sufficient ta leave second spacers over the first spacers. 



|he semiconductor processing method of claim 16, wherein 
the oxidizing iconditions include an ambient temperature from between 
about 800^ t\ 1050*^:. 
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20. A semiconductor processing method of forming a conductive 
transistor gate comprising the steps of: 

forming a conductive gate stack over a gate dielectric layer on a 
substratel; the stack comprising polysilicon, an overlying metal, and an 
electrically conductive reaction barrier layer intermediate the polysilicon 
and the overlying metal; the gate having sidewalls and an interface with 
the gate dielectric layer; 

formUng an oxidation resistant layer over at least the gate stack 
sidewalls o'f the metal; and 

after \forming the oxidation resistant layer, exposing the substrate 
to oxidizing ^conditions effective to oxidize at least a portion of the gate 
laterally adjacent the oxid^on Resistant layer. 

Tl^ semiconductor processing method of claim 20, wherein 
the oxidation resistant layer effectively encapsulates the gate stack. 



22. The ^semiconductor processing method of claim 20, wherein 
the oxidation resistant layer comprises a nitride material. 
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is. The semiconductor processing method of claim 20, wherein 
the oxiMation resistant layer comprises an oxidation resistant cap atop 
the oveHying metal, and the step of forming the oxidation resistant 
layer oveV at least the gate stack sidewalls of the metal comprises: 
depositing a first oxidation resistant layer over the gate; 
depositing a second oxidation resistant layer over the first 
oxidation resistant layer; ami / 

anisotropically^^hn^ the first and second layers to a degree 
sufficient to teave fsidewall spacers over at least the gate stack sidewalls 
between the dap and the dielectric layer. 
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i4. The semiconductor processing method of claim 20, wherein 
the oxidation resistant layer further comprises an oxidation resistant cap 
atop thd overlying metal, and the step of forming the oxidation resistant 
layer ovdr at least the gate stack sidewalls of the metal comprises: 
depbsiting a first oxidation resistant layer over the gate; 
anisMropically etching the first oxidation resistant layer to a 
degree sufficient to leave first sidewall spacers over at least the gate 
stack sidewklls between the cap and the dielectric layer; 

depositing a secondoxidation resistant layer over the first sidewall 
spacers; and\\ fjjf^ 

anisotropically etpmng the second oxidation resistant layer to a 
degree sufficient to leave second sidewall spacers over at least most of 
the first sidewaul spacers. 
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15. The semiconductor processing method of claim 20, wherein 
the oxMation resistant layer further comprises an oxidation resistant cap 
atop thfe overlying metal, and the step of forming the oxidation resistant 
layer ovtr at least the gate stack sidewalls of the metal comprises: 
defositing a first oxidation resistant layer over the gate; 
anisDtropically etching the first oxidation resistant layer to a 
degree sumcient to leave first sidewall spacers over at least the gate 
stack sidewalls between the cap and the dielectric layer; 

depositing a second oxidation resistant layer over the first 
oxidation resistant layer; and 

\ 

anisotroi)ically etching the second oxidation resistant layer to a 



degree sufficietnt to leave second sidewall spacers over at least most of 
the first sidewall spacers, the step of exposing the substrate to oxidizing 
conditions taking place afte^^anisotropically etching the first oxidation 
resistant layer. | I /Mk (J^^^ 




2$. The semicondi ctor processing method of claim 20, wherein 
the o^fidizing conditions include an ambient temperature condition from 
between about 800^ to 1050*X:. 
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27. 



A semiconductor processing method of forming a conductive 



gate comprising: 

foraning a gate over a gate dielectric layer on a substrate, the 
gate havihg side walls; 

shielding at least a portion of the gate sidewalls with a nitride 
containing loxidation resistant material; and 

after |the shielding, exposing the substrate to oxidation conditions 
effective to|oxidize at least a portion of the gate sidewalls laterally 
inwardly of tthe oxidation resistant material, the shielding channeling 
oxidants throxigh the gate dielectric layer to the gate sidewalls. 



2j. The\ semiconductor processing method of claim 27, wherein 
the shielding step comprises covering a top of the gate with the 
oxidation resistant material. A 



The semiconductor processing method of claim 27, wherein 
the shielding step \ comprises covering the gate with the oxidation 
resistant material in \at least two separate steps. 



^. The semiconductor processing method of claim 27, wherein 
the gate comprises polj^ilicon, an overlying metal, and an electrically 
conductive reaction barrier layer intermediate the polysilicon and the 
overlying metal. 
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M. The semiconductor processing method of claim 27, wherein 
the ga:e comprises polysilicon, an overlying metal, and an electrically 
conductive reaction barrier layer intermediate the polysilicon and the 
overlyidg metal, a portion of the overlying metal defining a gate top, 
and the| shielding step further comprises forming an oxidation resistant 
cap atopl the gate toa. 




A- 



The semiconductor processing method of claim 27, wherein 



the oxidizmg conditions include an ambient temperature from between 
about 800T to 1050*C 




j3. H semiconductor processing method of forming a conductive 
gate comprising the steps of: 

forming^a patterned gate atop a substrate dielectric surface, at 
least a portion of the gate being conductive; 



covering V top and sidewalls of the gate with oxidation resistant 
material; and \ 

exposing th^e substrate to oxidation conditions effective to oxidize 
at least a portion of the gate laterally adjacent the covered sidewalls 
adjacent the dieleqtric surface. 
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34. The semiconductor processmg method of claim 33, wherein 
the conductive portion of the gate comprises a reaction barrier layer 
and an overlying metal thereon. / 

35. The semiconductor processing method of claim 33, wherein 
the conductive portion of the gate comprises polysilicon, an overlying 
metal, and a reaction barrier /layer interposed between the polysilicon 
and the overlying metal. /Ji y 

36. The semiconductor processing method of claim 33, wherein 
the covering step comprises: 

depositing a first /barrier material over the gate; 

depositing a secc/nd barrier material over the furst barrier material; 
and / 

anisotropically etching the first and second barrier materials to a 
degree sufficient to leave the oxidation barriers on the gate. 
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37. The semiconductor proces^g method of claim 33, wherein 
the covering step comprises: 

depositing a first barrier material over the gate; 
depositing a second barrier material over the first barrier material; 

and 

anisotropically etching the first and second barrier materials to a 
degree sufficient to leave the oMdation barriers on the gate, the etched 
first barrier material defining aft least one L-shaped oxidation barrier. 



38. The semiconductor processing method of claim 33, wherein 
the covering step compris 

depositing a first /ba^mer material over the gate; 



anisotropically etching the first barrier material to a degree 
sufficient to leave first oxidation barriers on the gate; 

depositing a secon^d barrier material over the first barrier material; 

and 

anisotropically ^tching the second barrier material to a degree 
sufficient to leave second oxidation barriers over the first oxidation 
barriers. 



39. The ^semiconductor processing method of claim 33, wherein 
the oxidation resistant material comprises a nitride material. 
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40. A semiconductor pr/Scessing method of forming a conductive 
line comprising: 

forming a conductive^ /line atop a substrate dielectric layer; 
covering a top ^d//^dewalfs of the conductive line with at least 
one nitride material- 
oxidizing a port/on of the conductive line laterally inwardly of the 
nitride material. 
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